The Plant Kingdom
produce flowers and fruits abundantly in greenhouses during the
shorter days of winter.
The fact that the days are shorter in the tropics than they are
during the summer in temperate zones may explain why many of
the plants of the temperate zone do not succeed in the tropics.
Abnormal forms of growth. Stems and other plant organs fre-
quently show abnormal growths. One of the most common is a
flattened form, called fasciation, which occurs when a stem has
several growing points instead of a single one. This abnormality
may be inherited, as in the cockscomb (Fig. 187), or it may be due
to an injury, as by insects (Fig. 188). Galls are another common
class of abnormality. They may be produced by parasitic bacteria,
fungi, flowering plants (Fig. 189), or various classes of animals,
especially insects. Insect galls are very numerous, those produced
by a given insect on-the same kind of plant being constant in form.
The mother insect lays its eggs in the host plant; and after the
eggs hatch, the tissues of the plant proliferate and produce the galls.
RESPONSE OF STEMS AND LEAVES TO EXTERNAL CONDITIONS
Geotropism. It is a very common observation that stems grow
upward and roots downward. Even in the case of most prostrate
stems the tips tend to grow upward. This tendency of stems to
grow upward and roots to grow downward is due to the force of
gravity. Such responses of a plant to gravity are known as geot-
ropism. When roots grow downward, or in the direction of the
force of gravity, they are said to show positive geotropism, while
stems that grow upward against the force of gravity exhibit nega-
tive geotropism.
The action of geotropism can be demonstrated very easily if we
take a small seedling and lay it in a horizontal position. The stem
will bend upward, while the root will turn downward. The stem
and root will then continue to grow in these directions. If, how-
ever, we place a seedling in a horizontal position and revolve it
around its own axis, so that all sides shall be subjected in the same
way to the force of gravity, then the stem and root will continue
to grow in a horizontal direction, The action of the negative ge-
otropism of stems is clearly seen in the case of plants which have